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(54) Method for preparing zinc-oligopeptide easily absorbable by the human body 



(57) Disclosed is a method for preparing zinc-oli- 
gopeptides easily absorbable by the human body. A 
suspension of protein in deionized water at a neutral pH 
range in the presence of a protease is subjected to pro- 
teolysis to give a mixture of oligopeptides. Zinc ions are 



chelated with the oligopeptides to give a zinc-oligopep- 
tide solution. The zinc-oligopeptide solution is concen- 
trated and dried to a powder. Also provided is a bever- 
age or food composition containing the zinc-oligopep- 
tide, which can make contribution to avoid the lack of 
dietary zinc. 
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Description 

HI J h h 6 pre ff nt i " vention rela,es t0 a method for P^paring zinc-oligopeptides which can be easily absorbed by 
s S^e^^S^ PrSSent ,nVenti ° n ^ C ° nCerned With a bevera 9 e or food composition, which can easily provide 

!Sh h L ° SS ° f mineral ba ' anCe the b ° dy h3S been f0Und as one of the causes of ad "t diseases, which have 
recently been increasing ,n incidence. With growing older, the human body becomes poorer at absorbing minerals 

because"! 3 ,; r, T "T^ f °° dS " beC ° min9 35 ° n6 mai " C3USe ° f "P^ingthe mineral balance ofT e body 
because most of them contain materials inhibiting mineral absorption 

10 E£S!L ? f H ari< T, minera ' 3, ZinC iS inVOlVSd P articulai ' | y in onset of diabetes mellitus, one of the most popular 
SZSZSSLS* T • r ° n ' y adUltS ' bUt alS ° 3 SUr P risin 9 number of childr ^ ^om the disease at p're e t 
" ^ l B ^ d t0 be attnbuted ,n P art 10 the '** of zinc. In Oriental medicine, zinc is also described to have phy* 

SS222S3S^h' u, lir °T2 and vigor in the body - Deeply affected in diabetes mellttus p atient " £ 

»5 SS.tSS?„ t ? dy h3S d ' reCt mflUenCe ° n the energ y Paction necessary for life. Although other phys- 

TcoZnZ T* arG t ' abn ° rmal re9Ulati0n ° f b ' 00d SU9ar in the b0dy ' WhiCh means that the metabolic Process 
w^i Z 9 mt ° en , er9y 15 m an abn0rmal State " lowers the imf ™nity the body to exogenous pathogens as 
well as latent viruses, resulting in the body falling ill. a 

S, 0 n 0 n 4 L.I",I h t e ^ 2 "L C SerV6S 3S aR 6SSential mineral in aCtivatin 9 insulin - in aMmn to being involved in regener- 
*> n C S i T h T tiSSUSS ' AbUndant 35 !t iS in b,0Od ' insulin cannot exer t its full effects in the absence 

H h h "J T Ch 18 n0t associated with ™c is not beneficial to diabetics. A similar case can be found with 
SH n ,Z nCWOn 38 3 saccharifica tion catalyst unless it is associated with ionic calcium. 

ztnc S fou^d oTnh 3 inSUHn iS res P°" sible ' in 9 reat P-«. ^r the production of energy. In addition. 

21 ♦ ? L oxpress,on of mutant genes, thereby making a contribution to anticancer activity. Further 

™<^£ n f l Pa,t , a CataVtiC re3Cti0n neCSSSary ,Dr DNA Pc'ymerization and therefore affect the rapid r^ 

of omstlt" IrZ hT *"* regard ' ZinC haS S ° me COnneC,i ° n With toleration of wound healing, prevention 
of prostate problems and hair loss, and treatment of acne and rheumatoid arthritis 

SZSn 12 S H ff ? ent intakS ° f Zin ° haS bee " rep0rt6d 10 si 9nificantly decrease the incidence of disease in 
25 X £?' t' h S SUp P ,emented with -'no. children are 40 % less likely to be taken ill with pneumonia and 

Wh^°n fn V ^ 3 ** Stat6d abOVe ' diabeteS mel,itus ma V be caused wh en dietary zinc is insufficient 
When insuhn .s not act.vated, the body is significantly deprived of available sugar, leading to loss of vigor 

to™ Sto ttES^2r < *i aSSO f f iati ° n with 2inc ' the insulin m"St not be in a pro-insulin form, but in a functional 
«Zhf Sf-rT ^ m ° leCUle ° f functional insulin (molecular weight 6,61 5) associates with a zinc atom (atomic 
SSHS 1 f ° r ?-' fUnCt, ° na ' inSUli " mUSt be ass °ciated with zinc at a weight ratio of approximately 1 ,000-1 UnThe 
t~s^ 

[0008] Occurrence of diabetes mellitus in children in recent times, which was rare in the past is believed to be 

* H aC K iVity ° f 2inC - AISO ' 3 hi9h intakS ° f Pr ° cessed foods inhibrts «**«• of calcium'as 3 

aJIZZT f , 9h C ° ntentS ° f P hos P hori c acid. Lipids and phosphates are known to actively inhibit the 

absorption of minerals irrespective of which form they have 

ESS t h ^ atUra '! y ' living bodies have 10 supplement consumed or deficient materials by themselves. Hence, it is nec- 
rZ ^ I P h e ° P e f erC ' Se reStraim in th6ir in9eSti0n ° f materials which inhibit su ch a natural supp.ementary function 
- ITr n^nlTl S f Upp,an : enta ^ functions ° wi "9 to ingestion of inhibitory materials causes a vicious cycle of deScy' 
riH; ? f 3 ^ 2mC ' 0WerS thG 3CtiVity ° f insulin ' and ""consumed insulin causes a decrease or ceasing, 
of the produce on of msuhn ,n the pancreas. On the other hand, when insulin is active* consumed, it must be replaced 

S££!E'^?Tr Z ' nC f 90 am ° Unt 20 tim6S 35 mUCh 35 that ° f ° rdinary people - 2inc enab,es insu| in to active* 
promote the metabolism of sugar in the body. ^<vciy 

50 b 0 o 0 dl 0 L.m^n er ' ™1 ° f the i mi i nera| - e n"ched materials developed thus far, are poor in absorbability by the human 
HZl ?lt n f Ca ' C,Um - chelated oligopeptide, was found in neurotic system of the human body and to be ab- 
sorbed easy as Calmodlm molecular structure by the small intestine 

to^hi^nf ^ ? S f '[IT! ° f calmodulin ' tno intensive and thorough research on facilitating of the human body 
55 h„f k k ' C ° nd " C,ed by the ? rese nt inventors, resurted in the finding that minerals are better absorbed by the 
2! he r n . thSy C ° mbme Wfth ° rganiC matena,S ' especial| y oligopeptides, rather than alone. * 
cTbe easTylrrbed by" ^ * ^ * ^ * ^ 

[001 3] Accordingly the invention concerns a compound according to formula I 
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NH 
II 

Glu H 2 C— COO H 3 N NcHz 
H 2 C v \ 



I 



HNf \ Y n2 

+ H 3 N \ J 



„ 6=0 '7 -ObC HC-NH (|) 
H 2 b H 2 C I, 



NH H 2 0 n 2 v. NH 

C=0 CH 2 Vh A§E 

CH-CH 

OH 2 ^NH 

j HN— C-CH Ala 
O CH 3 

wherein Glu = glutamic acid; Asp= aspartic acid; Lys= lysine; Arg= arginine; Gly= glycine and A1a= alanine. 

[0014] It is another object of the invention to provide a method for preparing a zinc-oligopeptide which can be easily 

25 absorbed by the body. 

[0015] It is another object of the present invention to provide use of zinc-oligopeptide in foods. 
[0016] In accordance with an aspect of the present invention, there is provided a method for preparing a zinc-oli- 
gopeptide easily absorbable by the body, comprising the steps of: proteolyzing a suspension of protein in deionized 
water at a neutral pH range in the presence of a protease to give a mixture of oligopeptides; chelating zinc ions with 

30 the oligopeptides to give a zinc-oligopeptide solution; concentrating the zinc-oligopeptide solution and drying the con- 
centrate to a powder. 

[001 7] In accordance with another aspect of the present invention, there is provided a beverage comprising the zinc- 
oligopeptide, in combination with at least one ingredient selected from the group consisting of vitamin-C, vitamin-B.,, 
vitamin-B 2 , fructose, a-amylase decomposed starch and magnesium stearate. 

35 

Fig. 1 shows a structure of an oligopeptide associated with a zinc ion. 
Fig. 2 shows a structure of an oligopeptide alone. 

[0018] In accordance with one embodiment of the present invention, there is provided a method for preparing zinc- 
40 oligopeptide. First, a suspension of protein in deionized water is subjected to proteolysis, e.g. with enzymes such as 
pepsin, trypsin or protease, in a neutral pH range from 3.5 to 6.0, preferably 6.8 to 9.0, for a long period of time to give 
oligopeptides. These are used to chelate zinc ions to form zinc-oligopeptides. The resulting solution is concentrated 
and dried to yield zinc-oligopeptide powder. 

[0019] In detaiL 1 00 weight parts of protein are suspended in 800 weight parts of deionized water and added with 2 
45 to 4, preferably 3 to 4, weight parts of protease. Proteolytic reaction is conducted at pH 3.5-6.0, preferably 6.8 to 9.0, 
for 10 to 12 hours to give oligopeptides. Based on 1,000 weight parts of the oligopeptide thus obtained, one weight 
part of zinc ions is mixed and allowed to chelate, to yield a zinc-oligopeptide. Then, the resulting zinc-oligopeptide 
solution is concentrated to a solid content of 32 to 36 weight percent, preferably 32.5 to 36 weight percent, and dried 
to produce zinc-oligopeptide powder. 
so [0020] Either vegetable protein or animal protein may be used for obtaining oligopeptides. 

[0021] In accordance with another embodiment of the present invention, there is provided a zinc-oligopeptide-con- 
taining beverage. To this end, vitamin-C, vitamin-B 1( vitamin-B 2 , fructose, a-amylase decomposed starch, and/or mag- 
nesium stearate may be mixed with liquid zinc-oligopeptide. Alternatively, this composition is dehydrated to give powder 
suitable for use in capsules or tablets. 
55 [0022] More specifically, 95.5 weight percent of the zinc-oligopeptide is mixed with 0.01 to 0.05 weight percent of 
vitamin-C, and/or 0.01 to 0.05 weight percent of vitamin-B-,, and/or 0.01 to 0.05 weight percent of vitamin-B2 t and/or 
3.0 to 4.0 weight percent of a-amylase decomposed starch, and/or 0.01 to 0.05 weight percent of magnesium stearate. 
[0023] The zinc-oligopeptide of the present invention has a molecular weight of from 800 to 1 ,200. Because its 
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molecularweightissm™^ 

the body is not inhibited by other compounds presen in light of the following examples. 
[0024] A better understanding of the present mvent.on may be oota.neu a 

EXAMPLE 1 

[0 0 251 Asanoiigopept™^ 

as casein and gelatin was used. 1 00 we.ght parte erf prote n w, th a punty ^ ^ ^ ^ ^ ^ 

weight parts of water and allowed to undergo proteolys.s .n the presence o > a f Qne am atom of 

ToM 2 fours to give oligopeptides. Of the ■ P r « e °>^^^ zinc-oligopeptide com- 

zinc (65.36 g) was added based on 1 ,000 we.gh ^^^SSSZ* solid content of 35 weight percent and 

posite. Then, the resulting solution was concentrated in a concentrator 

spray-dried to give a zinc-oligopeptide powder. 

EXAMPLE 2 

dietary allowance (RDA) of zinc (12 to 15 mg/day). 

TABLE 1 



25 



30 



\ nomoosition of Zinc-Oligopeptide Beverage 


Ingredients 


Amounts (wt%) 


28% Zn-Oligopeptide Sol'n 


1.0 


Vitamin-B 1 


0.01 


Fructose 


12 


Vitamin-C 


0.03 


Vitamin-B 2 


0.01 


Water 


86.95 


Total 


100 



35 



40 



45 



50 



EXAMPLE 3 

[00271 The zinc-Cigopeptide prepared in Example 1 was formuiated w*h other ingredients as shown in Tao.e 2, 
below and 0.5 g of the resulting mixture was filled into a capsule. 

TABLE 2 



Comoosition of Zinc-Enriched Capsule 


Ingredients 


Amounts (wt%) 


Zn-Oligopeptide Powder 
Vitamin-B-, 
Vitamin-C 
Vitamin-B 2 


99.95 
0.01 
0.03 
0.01 


Total 


100 



55 



EXAMPLE 4 

r002 81 The zinc-oligopeptide prepared in Example 1 was formulated with otiw ingredients as shown in Table 3, 
below and 0 5 g of th'e resuming mixture was formed into a zinc-ennched tablet. 
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TABLE 3 
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Composition of Zn-Enriched Tablet 


Ingredients 


Amounts (wt%) 


Zn-Oligopeptide Powder 


94.95 


Vitamin^ 


0.01 


a-Amylase Decomposed starch 


4.7 


Vitamin-C 


0.03 


Vitamin-B 2 


0.01 


Mg Stearate 


0.3 


Total 


100 



Claims 

1 . A compound according to formula I 
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H 2 C- 
i 

H 2 C 



-COO" + H 3 N' 

\ 



NH 
II 



HOOC— CH ZjII 
HN ^ 

I + h 3 KT 
c=o / 

SIX | H 2 C 
H 2 C 

NH 

I \ 

CH— CH 2 nh 



Hs\) 



c\)c 

\ 

H 2 C, 



NH 
N CH 2 
I 

CH 2 
I 

CH 2 
I 

HC — NH 
I 

c=o 

I 

v NH 
\;H Asp 



Arg 



(I) 



j HN — C— CH 

Lys „ | 

O CH 3 



Ala 



wherein Glu = glutamic acid; Asp= aspartic acid; Lys= lysine; Arg= arginine; Gly= glycine and Ala= alanine. 
45 2. The compound according to claim 1 which has a molecular of 800 to 1 ,200. 
3. A method for preparing a zinc-oligopeptide, comprising the steps of: 



so 



55 



proteolyzing a suspension of protein in water at pH 6.8 to 9.0 in the presence of a protease to give a mixture 
of oligopeptides; and 

chelating zinc ions with the oligopeptides to give a zinc-oligopeptide solution. 

4. The method of claim 3, further characterized in that the zinc-oligopeptide solution is concentrated and dried to 
a powder. 

5. The method as claimed in claim 3 or 4, further characterized in that the water is deionized water. 

6. The method as claimed in claims 3, 4 or 5, further characterized in that the protein is proteolyzed at a pH of 3.5 
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'■The method as aet torto ,a one o. cMms 3 .o 6, wPerain tto prot.to « »n — protein or a ver,.,ab,e protein. 

TPe mettodas - .0* in ciaito 3, * .~ ...«- ,~ CrCpTeiST« Je^SS 
pans ol deionlzed water and proteo.yzed at pH 33 to M tor 10 to 12 tours t " ,„ e oligopep , idc 

a solid content of 32 to 36 weight percent and dried to produce z.nc-ol.gopepUde powder. 
A beverage, comprising the zinc-o.igopep.de of claim 1 . 

the group consisting of vitamin-C, vitamin-B,, v.tam.n-B 2 , fructose, a-amylase oecompo 



stearate. 



15 10. 



11 



TtoPeva^aa^tor—3,™ 

and 0.01 to 0.05 weight percent of wrtamm-C. and/or 0.01 to 0.05 *™fvpe™ 1 and/or 0.01 to 

added to the beverage. 

A capsule or tablet, prepared by dehydrating the zinc-oligopeptide beverage of claim 10. 
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FIG. 1 




Zinc-Oligopeptide 
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FIG. 2 
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(54) Method for preparing zinc-oligopeptide easily absorbable by the human body 



(57) Disclosed is a method for preparing zinc-oli- 
gopeptides easily absorbable by the human body. A 
suspension of protein in deionized water at a neutral pH 
range in the presence of a protease is subjected to pro- 
teolysis to give a mixture of oligopeptides. Zinc ions are 
chelated with the oligopeptides to give a zinc-oligopep- 



tide solution. The zinc-oligopeptide solution is concen- 
trated and dried to a powder. Also provided is a bever- 
age or food composition containing the zinc-oligopep- 
tide, which can make contribution to avoid the lack of 
dietary zinc. 
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beverage, tablet or capsule compr. complex 
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Claims: 3-8 



method of preparation of zinc-ol igopeptides by proteolysis; 
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